INTRODUCTION {#sec1-1}
============

Individuals may become obese, partly because they have a genetic predisposition to gain weight readily when they are exposed to unhealthy diet and lifestyles. The principal causes of the accelerating obesity problem worldwide are sedentary lifestyles and high fat diets as a reflected in the profound changes in society and in the behavioral patterns of communities over the last 2-3 decades. Obesity is now well-recognized as a disease in its own right; it is a major determinant of many noncommunicable diseases such as diabetes mellitus, coronary artery disease and stroke. It increases the risk of several types of cancers, gallbladder disease, musculoskeletal disorders and respiratory problems. Recent studies have shown that overweight and obesity affect over half the adult population in many countries.[@ref1] The prevalence of obesity in adults is 10-25% in most countries of Western Europe and 20-25% in most countries in the Americas. This figure increases to 40% for women in East European and Mediterranean countries and black women in the USA.[@ref1] In Saudi Arabia, the prevalence of overweight was 27.3% in males and 25.2% in females, while the prevalence of obesity was 13.05% and 20.26% in males and females respectively.[@ref2] Other risk factors of coronary artery diseases have become more prevalent in Saudi society: diabetes mellitus 10-20%,[@ref3] hypertension 11%,[@ref4] hypercholesterolemia 16-23%[@ref5] and smoking 20-30%.[@ref6] The main objective of this study was to estimate the magnitude of obesity in patients attending the PHCCs and determine its relation to the 10-year probability of developing coronary artery disease (CAD) as calculated by the computer model based on the Framingham heart study.[@ref2]

SUBJECTS AND METHODS {#sec1-2}
====================

Subjects {#sec2-1}
--------

Out of the 6 Primary Health Care Centers (PHCC) in Abha, the capital of the southwest region of Saudi Arabia, 3 centers were randomly selected according to their geographical location in the city with a total catchment area of 50,000 inhabitants. Saudi patients aged between 30-70 years who had attended these PHCC over a 6-month period (January -- June 1998) and agreed to participate were enrolled in the study. All such patients had their weight and height measured and were screened for risk factors of CAD and requested to provide a fasting venous sample for lipoprotein analysis.

Methods {#sec2-2}
-------

***1. Anthropometry:*** Weight and height were measured for every patient in the study; weight was measured with light clothes and recorded to the nearest 0.1 kg, height was measured without shoes and recorded to the nearest 0.1 cm, body mass index (BMI) was calculated according to the equation: weight (kg)/height (m^2^). Body mass index was considered normal if BMI \<25, overweight if BMI \>=25 and \<30, and obese if BMI \>=30.

***2. Screening for risk factors of CAD:*** Physicians working at the PHCC under the direct supervision of the research team interviewed each patient in the sample. Information collected comprised name, age, sex and presence of risk factors for CAD including; current smoking, family history of premature CAD (definite myocardial infarction or sudden death before 55 years of age in a father or a first degree male relative; or a similar death before 65 years in a mother or other first degree female relative). Risks also included previously or currently diagnosed diabetes mellitus, and blood pressure was measured according to the Saudi national quality assurance protocols as indicated in in-patients' family health records.[@ref7] A fasting venous sample was drawn, the serum was separated then transferred to Biochemistry Department, Abha Medical College where it was stored at --20°C until the time of lipoprotein analysis. Total cholesterol (TC) and triglyceride (TG) were measured spectrophotometrically using the automated chemistry analyzer Hitachi 911. High density lipoprotein cholesterol (HDL-c) was measured after precipitation of very low density lipoprotein (VLDL) and low density lipoprotein (LDL-c) according to the kit from Bio-Merieux (France) and then the supernatant was assayed enzymatically.[@ref8]

The probability of developing coronary artery disease (PCAD) over the next 10 years was calculated with the computer model, which was based on Framingham heart study.[@ref2] The following risk factors of CAD were used: age in years, sex, systolic blood pressure in mmHg, cholesterol/HDL ratio, presence or absence of DM, and current status of smoking.[@ref9]

Data analysis {#sec2-3}
-------------

SPSS statistics computer program was utilized in all statistical analysis. Student t-test was used to compare the differences in mean values between subgroups, multiple regression analysis was used to determine the direct relationship of obesity to PCAD at 10 years.

RESULTS {#sec1-3}
=======

A total of 858 subjects were studies, 46% were males and 54% were females. The mean age of males (47.61 years) was significantly higher than that of females (45.82 years). Females had higher BMI (32.15) than males (28.00) p\<0.001, however cross tabulation of gender with BMI classes, revealed that females were dominantly obese while overweight was more prevalent in males (X^2^ = 90.90, p=\<0.001). Total Cholesterol (TC), HDL-G, TG, TC/HDL-c ratio and PCAD 10 were done for 666 individuals. There was no significant difference between males and females in the mean TC. However, males had significantly lower HDL-c values and higher Triglyceride, TC/HDL-c ratio and PCAD 10 compared to females ([Table 1](#T1){ref-type="table"}).

###### 

Demographic features, lipid parameters and probability of CAD at 10 years in relation to sex in all study subjects
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[Table 2](#T2){ref-type="table"} showed that 11.5% of the study subjects were hypertensive with significantly higher BMI than normotensives (p-\<0.001); DM was 29.6% with no significant difference in their BMI from non-diabetics; 4.2% were smokers with significantly lower BMI than non-smokers. Individuals with high risk threshold of TC/HDL-c ratio (≥ 5.6% for women and ≥ 6.4% for men) represented 70.48% and had significantly higher BMI than those with low risk threshold.

###### 

Association of risk factors of CAD with body mass index (BMI)
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[Figure 1](#F1){ref-type="fig"} shows the linear regression analysis of PCAD at 10 years on BMI. It demonstrates no significant direct relationship between BMI and PCAD 10 (r^2^ = 0.007, p\<0.12).

![Linear regression curve of Probability of CAD at 10 years upon BMI (kg/m^2^) for all people in the study](JFCM-7-25-g003){#F1}

DISCUSSION {#sec1-4}
==========

Saudi society has gone through remark-able changes in lifestyle. Currently, most Saudis lead more sedentary lives and have adopted the increasingly popular high fat western diet. Those changes have led to the high prevalence of overweight (27-38% in males, 25-34% in females) and obesity (13.5-23% in males, 20-34% in females) in the Saudi population.[@ref2][@ref3] The current study was done in city residents with a relatively high percentage of obesity (49%), and overweight (35%); thus predicting an escalating epidemic of overweight and obesity in the Saudi society similar to that in most countries in Western Europe and Americas.[@ref1]

Many studies showed that obesity is closely related to several known cardiovascular risk factors, such as hypertension, hyperlipidemia, and impaired glucose metabolism.[@ref9]--[@ref12] This relation is clearly obvious in the current study; the prevalence of hypertension was 11% with significantly higher BMI than normotensive (\<0.001); 82% of diabetic patients were either overweight or obese. However, there was no significant difference in their BMI when compared to non-diabetics. When the high risk threshold of TC/HDL-c ratio (≥ 5.6% for women and ≥ 6.4% for men) was used to identify those at high risk for developing CAD according to Kinosian et a1,[@ref13] the results showed that 70.48% of the individuals had high risk threshold and significantly higher BMI than those with low risk threshold.

Despite the positive association between body weight and the risk of CAD, the question of whether this risk was independent of other CAD risk factors is debatable. Although the American National Cholesterol Education Program II (NCEP II)[@ref10] did not include obesity as an independent risk factor of CAD, a recent study in Eastern Finland concluded that obesity was an independent risk factor for CAD mortality among men and also contributed to the risk of CAD among women.[@ref14] In the current study, the probability of developing CAD at 10 years was used as an end point to test whether obesity exerted its effect through the known associated risk factors or was an independent risk. The result clearly showed no significant association between BMI and probability of CAD at 10 years (r^2^=0.007, p=0.12).

CONCLUSION {#sec1-5}
==========

Obesity is an epidemic health problem with expected upward trend in Saudi Arabia similar to that in USA and Western Europe.The risk factors for CAD were highly prevalent among the PHCC patients and had a strong and significant association with obesity, therefore weight control should be an integral part of the prevention of CAD at PHCCs level.Although obesity was found to have a significant individual association with CAD risk factors, obesity per se had no significant direct relationship with the probability of CAD at 10 years. This further confirms the conclusion reached by NCEP II that obesity exerted its effect of the development of CAD through the associated risk factors.

I would like to thank Professor Mostafa A. Abolfotouh and Dr. A. El Mekki for reviewing the manuscript and for their valuable comments. I would also like to thank Dr. Maged S. Khattab, Dr. Osama F. Al-Kadoumi and the PHCC doctors and administrators who facilitated and supported this research project. This study was partly supported with a grant from the College of Medicine Research Center (CMRC) in Abha, King Khalid University.
